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Abstract

In this paper we have described and analyzed some Ramanujan expressions. We have
obtained several mathematical connections with ¢ and various parameters of
Quantum Geometry, String Theory and Particle Physics.
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We want to highlight that the development of the various equations was carried
out according an our possible logical and original interpretation



From

On Climbing Scalars in String Theory
E. Dudas, N. Kitazawa and A. Sagnotti - arXiv:1009.0874v1 [hep-th] 4 Sep 2010

We have that:

On the other hand, for v < 1 the second solution describes a scalar that emerges from the
Big Bang while climbing down the potential, at a speed in “parametric” time that eventually
approaches from above the limiting value (2.12), but it disappears altogether as v — 1. However,
the suggestive analogy with eqgs. (1.1) holds only insofar as one refers to the “parametric” time
T, or equivalently to t, since in all cases the scalar comes eventually to rest in terms of the
cosmological time. Keeping this in mind, the complete solutions for v < 1 are

2 2
ds?® = efi—ﬂl sinh (% \/1 — '}«'2) ‘ U [cosh (% \/1 - '}'2)] C=alZ=0 e, dx
2 2y 2
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for the climbing scalar, and
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Fory=1/2, 9 ="3/2 and apositive value of T (t = 3), we obtain:

exp((sqrt3)/2) = x* ((([sinh (3/2*sqrt(1-1/4))D)M(1/(1+1/2)) * ((((([cosh (3/2*sqrt(1-
L4)DN)~1/(1-1/2)
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sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

Exact result:

V3 2

e = x sinh® 3[

i ]coshz[ﬂ]
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sl —e
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aﬁ-'“lz - E [x sinhz"'g[3 Ye ] +X sinhz"'g[3 ¥, ] u::u::sh[ﬂ ]]
2 4 4 2
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sinh [ 5 ]



Indeed:

(e"(sqrt(3)/2) sech”2((3 sqrt(3))/4))/(sinh(2/3)((3 sqrt(3))/4)) * ((([sinh (3/2*sqrt(1-
1/4)DNN1/(1+1/2)) * ((((([cosh (3/2*sqrt(1-1/4))]))))"1/(1-1/2)
Input:
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M }1+E||Sinh[—\|/l——]l : Cnsh[—\fl-—
sinhz-'B{i (3v3)) \ 4 \ 2 4

sechixi is the hyperbolic secant function
ainhix) is the hyperbolic sine function

coshix) is the hyperbolic cosine function

Exact result:
; V3 |2

Decimal approximation:
2.377442675236164788244760758100045410327253742216647458987...
2.3774426752...
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and:
exp((sqrt3)/2)
Input:

[VIE]
expl —
2

Exact result:
V3 2
L

Decimal approximation:
2.377442675236164788244760758100045419327253742216647458987...

2.3774426752...
Property:
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we obtain:

exp((sqrt3)/2) = x* ((([cosh (3/2*sqrt(1-1/4))]))"(1/(1+1/2)) * ((((([sinh (3/2*sqrt(1-
L4)DN)~1/(1-1/2)

Input:
eXp f] x ]ﬂl cnsh[ \fl— ] I_Lf smh[g l—i ]

coshix) is the hyperbolic cosine function

ainhix) is the hyperbolic sine function

Exact result:
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4 4

Plot:
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Solution:
x = 0.52578

0.52578

and:

(e™(sqrt(3)/2) csch™2((3 sqrt(3))/4))/(cosh™(2/3)((3 sqrt(3))/4)) * ((([cosh (3/2*sqrt(1-
1/4)DHN1/(1+1/2)) * ((((([sinh (3/2*sqrt(1-1/4))])"1/(1-1/2)
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cachix) is the hyperbolic cosecant function
coshix) is the hyperbolic cosine function

ainhix) is the hyperbolic sine function

Exact result:
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Decimal approximation:
2.377442675236164788244760758100045419327253742216647458987...

2.3774426752...
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Alternative representations:
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Series representations:
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Now, we analyze:

exp((sqrt3)/2) * 1/ (((((([sinh (3/2*sqrt(1-1/4))]))(1/(1+1/2)) * ((((([cosh
(3/2%sqrt(1-1/4))])))"1/(1-1/2)))))
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sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

Exact result:
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sechix) is the hyperbolic secant function
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Decimal approximation:

0.430983556859760008370888236173359781883084607667442805050...

0.4309835568...
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cschix is the hyperbolic cosecant function
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ek

()
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and:

exp((sqrt3)/2) * 1/((((((([cosh (3/2*sqrt(1-1/4) ) N(1/(1+1/2)) * (((([sinh
(3/2%sqrt(1-1/4))])))"1/(1-1/2)))))

Input:
V3 1
p!

EXD

1

f TR f —
L 3 | o P 2 1
2(cosh|2 [1-= 2(sinh|2 j1-=
‘-q 2 4 ‘-q 2 4
cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Exact result:

V3 [z 1
e 1 csch? { % ]

ccshz-'?[ % ]

cachix) is the hyperbolic cosecant function

Decimal approximation:
0.525779409005096453267215227541871842025138799661923321769...

0.525779409...
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Alternate forms:

17

sechix) is the hyperbolic secant function
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¥3 vk ."Ilz o 142k
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The sum of the two results is:

0.43098355685976090837 + exp((sqrt3)/2) * 1/((((((([cosh (3/2*sqrt(1-
14D (1/(1+1/2)) * ((([sinh (3/2*sqrt(1-1/4))]))))*1/(1-1/2)))))
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Input interpretation:

3.
0.43008355685076090837 + exp["? ]

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Result:
0.95676296586485736164. ..

0.956762965.....result that is very near to the value of the following Rogers-
Ramanujan continued fraction:

T
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xp(*;")
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| |
L 1
1+gJ cash[§ [1 —i ] 1_%1! sinh[% 1-2

0.4309835568597609083700

—
o+ T
el 4
1.00000000000000000000000 & Zf“zk — =
k=0
IIE 142 k
o2 3‘!,II 4
i
2 2
\El'l
)_‘ +0.58006853398666502789441
o (1+2k)

o [—1]|‘lc (3 —x)f x* [— El}k

) [

2
T k=0

|'_3. 142k
3.
im N o4

|'E 142 k
3

— in ¥4

| 3 g g
o B\f'_ @
— — |

I Z‘I1+2k 2 2‘ [1+2k}1 I o al

k=0 k=0 -

22



Multiplying the two results, we obtain:

[((0.43098355685976 * exp((sqrt3)/2) * 1/(((([cosh (3/2*sqrt(1-1/4)])) (1/(1+1/2))
* ((((([sinh (3/2%sqrt(1-1/4)) )N 1/(1-1/2))))]

Input interpretation:

V3 1
0.43098355685976 Exp[?] I I

1+1'| 1 ]—l'l 1

2| cosh \Hl—— 2| sinh ‘jl——

\ I\ 2
cosh(x) is the hyperbolic cosine function
ainhix) is the hyperbolic sine function

Result:

0.22660227981664...

0.22660227981664...
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Series representations:
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2
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0.430983556859760000 exp| L |

= [D.lD??4588921494GGGG

k(1) k
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exp| = g Zn L
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],f

k=0
2k 213

—
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From which:

1-4[((0.43098355685976 * exp((sqrt3)/2) * 1/(((([cosh (3/2*sqrt(1-
1/4)DHN(1/(1+1/2)) * ((((([sinh (3/2*sqrt(1-1/4))]))))1/(1-1/2))))]"1/3

Input interpretation:

1+ | 0.43098355685976 Exp[g] I ! I
‘31" 1+]€1|| cnsh[i \f:] 1_%' sinh[§ ‘jl—;l ]
coshix) is the hyperbolic cosine function
sinhix) is the hyperbaolic sine function
Result:

1.60966054733343. ..

1.60966054733343...
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Alternative representations:
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2 + )y 7 g 4

M’

1+

I
3

Vi

0.430983556859760000 exp| X2 |
1+ | | _
L 1
3l '*3/cosh|2 [1-1 1_2(sinh 4 sl
1l1 2 4 ‘q 2 4
0.430983556859760000 exP[?]
1+

Sfofr it efe-1 i)

26



Series representations:

0.430983556859760000 Exp[ ? ]

1+ =

| — |

L | 1
3 1+2’cnsh 3 Jasd |2 E’sinh 1 [1-:4
\ 2 4 \ 2 4

i

0.475846526232789172(2.10151791569618265 + 1.00000000000000000

ELEB_IJ“VTEN -:—lilk-:E—x:lkx—kl:_;_]k

1
exp , explin | %5 ko &

s —32k42(3
[*] |
3 3 '—Tkuui

Zm I Y 4 ZN {4'
k=p "1+2k| 5 k=0 (2k)!

e L]

forixeRandx <0

0.430983556859760000 Exp[ % ]

1+ | | =
L ! 1
3 1+2(cnsh 3 f1=1 l_z(sinh 3 f1-1
\ 2 4]y 2 4

i

0.475846526232789172(2.10151791569618265 + 1.00000000000000000

exXp é Exp[mla@“ Vx %

In

o =01 L
& T B
3y 3 gz‘*" . a2 Z‘*‘* . 3y 3
2 |74 Lik=1"2k| T3 k= 1+2k] 75

e L]

forixeRandx <0

27



0.430983556859760000 Exp[ g ]

1+ =

31+acnsh[§ 1—1]1_12L(sinh[E 1—1]
2 4 \ 2 4

i

0.475846526232789172]2.10151791569618265 + 1.00000000000000000

.:-1_1"".:3-_1-_1"" x""{—;' ]Jc

exp El Exp[z T [E—Ll zi"”“ vVx .

/ |—3 142k 42/3
4

[\ =
3.
4

Zm I y Zm
k=p " 1+2k| T3 ! Lik=0 (1+2k)!

e L

forixeRandx <0

28



and:

1+4((0.43098355685976 exp((sqrt3)/2) 1/(((([cosh (3/2*sqrt(1-1/4)])) (1/(1+1/2))
(((([sinh (3/2*sqrt(1-1/4) D)) L/(1-1/2)))]*1/3+3/2/10°3

Input interpretation:
3 1
1+ | 0.43098355685976 exp ? | | +
. L| ' 1-1] . '
3| 1+z|ccsh3\fl—l 2|51111r13\f1—l
\‘- ‘1] 2 4 1.4 2 4
32
10?
coshix) is the hyperbolic cosine function
ainhix) is the hyperbolic sine function
Result:

1.61866054733343. ..

1.61866054733343.... result that is a very good approximation to the value of the
golden ratio 1.618033988749...

Alternative representations:

D.43D983556859?6DDDDexp[%] 52
1+ | |
L | 1 f
3 2l cosh(2 [1-1 |12/sinh[2 [1-2
\ \4 2 4 ‘H 2 4
0.430983556859760000 Exp[%]

1+ — + |

A | — R
* L2 ol 1| 1) T3 1
-z|cas—:\fl—— 2|—:cas’———z\fl——
2 4]y 3. 3 4

29



D.430983556859?6[JDDDexp[%] 52

1+ +—— =

| | 10°
1 1
3 1+ﬂcush[3 s Jl'z’sinh[E 1—1]
2 4 ‘-1 2 4

0.430983556859760000 EXp[%]

9
T
107 2 1
ﬁzcas[—iz 1—1]21cas[’1+31 l—l]
2 4]y 7 2 4
0.430983556859760000 exp| X2 | 52
1+ + 0 =

l.l l.l 10°
3 1+dcnsh[§ 1~ Jl'z(sinh[E 1—1]
2 4]\ 2 4

0.430983556859760000 Exp[ g]
3 1
i#ms[—h 1—1]2/—1035[’1—31 1_1]
2 «] X 32 4

Series representations:

0.430983556859760000 exp[%] 52
1+ +— =

il . 10°
3 1+#cush[3 1=l ]l_stinh[3 l—l]
2 4 ‘1 2 4

(

0.47584652623278917 (2.1204315769374483 + 1.0000000000000000

i i & 1
exp[ 2 expfo| 22222 vy, LT T

—a —2k\2/3
3 |2 (22

S Y 4 e L4 Y 4
Zk:ﬂfl"‘?"‘ 2 Zk:ﬂ (2k)

]

forixe Randx <0
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1+

0.430983556859760000 exp[

vED
g

)

L
1
3 +# t:u::sh[E Ll
2 4

(

0.47584652623278917

] 1%} sinh[§ pie

2.1204315769374483 + 1.0000000000000000

1

4

|

32

10°

n:—lflk-:E—xflkx"kll[—%:lk

1 Eug-:B—x:lJ \,l'_
XP|; EXP[”T[ 2 } X Lo k!
= [ i3 | e,
32 N 3.2
Y o4 o Y4 o Vo4
131' In 7 +Ezk=1fzk x Zki,fnzk =
forixe Randx <0

31




0.430983556859760000 exp| T?]

1+ +— =

| — |
145 < RO O B P RSl O
‘3\- TII‘| cush[E \Il—; ] ;HI smh[i ‘J 1- P

0.47584652623278917 [2.1204315769374483 + 1.0000000000000000

Exp[il exp[:nlﬂ—g—' ;’““ Vx ¥e i

— 1142k 12/3
3 |Ii
i, Y 4
=W “a ¥ g
3.
Z\m I Y4 ; oo |
k=g "142k| 75 k=0 (1+2k)!

\

From the following division of the two results, we obtain:

1/2* [(( exp((sqrt3)/2) /(((([cosh (3/2*sqrt(1-1/4) ) (1/(1+1/2)) (((([sinh
(3/2%sqrt(1- /AN M/(1-1/2)))] / (0.43098355685976)
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Input interpretation:

¥3
=’
1 Fgald o
1+E|| cash E— | 1 2||5inh % |I jet
1 ¥ < ril ) I
2 0.43008355685076
cosh(x) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function
Result:

0.609976181963092. ..

0.60997618196392...

Alternative representations:

sl )

f f
14k 3 1 f1=3.. 3 1
2| cosh|2 [1-= 2(sinh|= J1-= | |0.430983556859760000|2
\ e 4 \ 2 4

()

L
sigos| Tedg fred
\ 2 2 4

| I
= 3 1 o
2 0.430983556859760000| 2| cos{2i J1- < | 2
\ 2 4

()

I

f f
145 3 1 1-1] . 3 1
2| cosh|2 [1-2= 2(sinh|2 | 1--= | [0.430983556859760000|2
\ 2 4 \ 2

()

| —] —
] 3 I 1 L 3 1

2 0.430983556859760000 |2( cos[-2¢ [1-1 zf icos|T+3i [1-1
‘-q 2 4 ‘-q 2 2 4

33



o)

|
cash[i [ sk ] smh[ 1 ]]D430983556859?60[}DD]2

w3
et

2

I

2
2 0.430983556859760000 [?J cas[—z i \/ 1-

Series representations:

[+

0.290034266993333125 Exp[il exp[m[%%“»’? el

(2]

1
cash[g 1-1 ] l_ij sinh[g [1-1 ]]DABDQEBSS&ESQ?EGGGG]E

R L:]

k!

/3
|

3| |:'[k

Zm I | o
k= P142K [T k=0 rzm'

-nr.u-l

ex(7)

1+]“I 3 1 l—l . 3 1
2({cosh|2 [1-= 2(sinh|{= [1-= | [0.430983556859760000 |2
\ 2 4 y 2 4

: . -1k @-xfk x* (-1}
0.290034266993333125 exp| ! exp(in | LE22 ) Vi 5 LA

=0 k!

F
a.]
4

3 |' 3 ,q' 2 || y
4 4 o0
+2 >_4k 1 2 Lk:ﬂ hizk 2

".I

Iy
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EXP[%]

[l i) ke 1)

[D.EQDD34266993333125

D.43G983556859?I5DDDD] 2

o1y [—zl}k (3 —zg)"* zak

11 \V2largB-20 V@M 35594 aig3-20 )12 M)
exp[— [_J 2 largi3—zn) .J.z‘

],f

2 \z, ? . k!
— —2k 2."3
3 ok |3
i 3\/ 4 o [Z} \/ a
Iak T
s 2 o 2k

From which:

382/1073+1+1/2% [(( exp((sqrt3)/2) /(((([cosh (3/2*sqrt(1-1/4ND)) (1/(1+1/2))
((((([sinh (3/2*sqrt(1-1/4) )N /(1-1/2))))] / (0.43098355685976)

Input interpretation:

=[]

oo A Rt T
E||:n:\5h = 2| sinh o I
32 1 ¥ ENTRE VRN
— +1+ -
10° 2 0.43098355685976
coshix) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function
Result:

1.6189761819639...

1.6189761819639.... result that is a very good approximation to the value of the
golden ratio 1.618033988749...
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Alternative representations:

32
— +1+
107
xp( )
=1+
LI J.I
[[“z ccsh[i f1-1 ] -3 sinh[i 5 lJ D.43D983555859?60GDG]2
"1] 2 4 ‘1 2 4
9
10°
exp( )
3 L
2 0.430983556859760000 [::Jcns[éz ]2 ] 2/—“:05[’1 -3;01-2 ]]
2 4 \q a 2 4
32
— +1+
10°
ikl
eXp| —
[ : ] =1+
LI J.I
[[“a cash[i el ] =3 sinh[3 1 l] D.43D983555859?60GDG]2
‘-,4 2 ‘-,4 2 4
9
10°
exp )
2 1f
2 0.430983556859760000 [:{]cas[-i 1\/1- 1 ] 2|1‘C05[’1 +3i f1-1 ]]
2 4 "1] 2 2 4
32
— +1+
10°
ikl
exXp| —
[ : ] =1+
N i
[[“a cash[E f1-1 ] =3 sinh[i 5 lJ D.43D983555859?60GDG]2
'-q 2 4 '-q 2 4
9
10°
exp )
3 1
2 - 0.430983556859760000 [E\/cns[— LY \/ 1- i ] HE cns[’l - ; iJ1- i ]]
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Series representations:

— +1+

10° _
27 )

1+l|| 3 1 l—Ll 2 3 1
ill ccsh[i‘(l—;] %4( mh[E 1_;J 0.430983556859760000 |2

0.2900342669933331 (1.0000000000000000

o (-1 @-xf x* (-] }k]
3

ol e P2 5 5 2

2}T Eixi k‘
F.= —2k 23
3.4788992709719827 i; ’ \I : i {E}k ‘J s /
: Jo 4 .
| @2 = @k /
I? 2 ok ITE.I: /3
= ? \/ 4 o [5} \I 4 |
>_‘h+zk 2 L W for ivx = R and 0

k=0 k=0
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exp( )
f
L 1
1+2(cnsh 3 f1-1 |'3(ginh|2 f1-1
\ 2 4 \ 2 4
1 Jl,-'z [arg(3-zn W2 m))

1
0.2000342669933331 | 1.0000000000000000 exp[i (—
I

0.43(3983556859?6[)[)[)[)]2

R, S |
1)2 (14|au gi3-zp Y2 M) 1o -1y [_z}k (3-20) 7
Ffy) L

k! ’
k=0 )
_— 2k 42/3
3 | 3 {E'k '?
o \JZ 0 4} \14 /
3.4788992709719827 | 3" Iz, | 2 e ||l
s k=0 ’

— 2k 213

= k
«  [yi|] @y
Z‘I1+2k 2 L [Ek}!
k=0

k=0
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(7 )
| |

L
cosh[i fifios ] l‘z’ sinh[§ e l] 0.430983556859760000 |2
2 4 "1 2 4

1.0090000000000000

— 142k
3 /3
i S L LS
3\,3 2 2
3 4 || &
1.0000000000000000 I
I k%‘n 142k 2 k%‘u 1+ 2k)! +

1 arg(3 - xj
0.28744724181698030 exp[5 exp[, : {g— J]\G

2
"E 1+2 k
5 31||||4
ICEE
Lk [-1}*‘[3—3‘:}”*[‘51};;] i /
ali
e k1 1\ £ (1+2kp !

39



From the previous expression

1
I f

1 L |
e °|| cnsh[ \|| 1- ] _E|| sinh[§ ‘jl— 1 ]
\ 2 4

V3
0.43098355685976000837 + exp[? ]

we obtain also:

((((0.430983556859 + exp((sqrt3)/2) 1/(((((([cosh (3/2*sqrt(1-1/4N])) (1/(1+1/2))
((((([sinh (3/2%sqrt(1-1/4)) DN 1/(1-1/2)))))))))"1/64

Input interpretation:

V3 1
0.430983556859 + exp = I I
1 f L f

64 1+2||cush B I|'l—l 1_E|| sinh|2 [1-1

‘1\ 1.4 2y 4 "'J 2 4
cosh(x) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function

Result:

0.99930961962882. ..

0.99930961962882..... result very near to the value of the following Rogers-
Ramanujan continued fraction:

V4

e ¥® eV
\/§ =1- E =~ (0.9991104684
-p+1 1+—e_3”‘/§
1+ie' 5 —1 1+
e—47r\/§
1+
1+...

and from which, we obtain:

log base 0.999309619628((((((0.430983556859 + exp((sqrt3)/2) 1/((((([cosh
(3/2%sqrt(1-1/4))D)N(1/(1+1/2)) ((((([sinh (3/2%sqrt(1-1/4)) )" 1/(1-1/2)))))))))))
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Input interpretation:
{

logg ooosnos1o62s
V3 1
0.430983556859 + exp T I I
141 3 | 1 | 1-1 . 3 1
z(cash— 1== 2{sinh|2 [1-2
'-q 2 4 \q 2 4
coshix) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function
loggixis the base= b logarithm
Result:
£3.9999999. .

63.9999... = 64

Alternative representations:
[

logn ooo3ne6 106280000

o7 )
0.4309835568590000 +
L L
2| cosh |2 [1-1 1_2|{sinh 2 f1-1
\ 2 4] N 2 4

4%

2

log|0.4309835568590000 +

s 11
51‘; l—z ] E"IJ sinh

3' 3] 1
2| cosh E 1III| 1—1

\
log(0.9993096196280000)
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108-0.9?93096196280000 D.430983556859DDDD +

)

= logg coos0es196280000

1 L
g ::cmsh[E P ] ey sinh[§ [ ]
\ 2 4 \ 2 4

0.4309835568590000 +

a 1
E/CGS—EJ 1-1 z{zcas*1+§1 1-1
\ 2 4 ] 33 4

108-0.9?93096196280000 D.430983555859C|DDD +

=n o)

= logg soo3096196280000

1+E

L
cosh|2 [1-21 |1 2sinh|® [1-1
2 4 \ 2 a

0.4309835568590000 +
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Series representations:

logn eoesnes1o6280000

0.4309835568590000 +

{

'
¥a
m[ 2 ]
l:—lfl|l|c -0, 5600 15443 1410000 +
[2 [2
3./ 3.
azf N4 ol ¥ 4
cosh 2 h 2
k

B
E’|’|E=1

log(0.9993096196280000)
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logn eoosnes1o2a0000

=0 )
0.4309835568590000 +

1+é‘cash3 1-1 1_]5
\ . N

].CI i ooomnoh 1962 830000 D43G983556859DDDD +

1k @ K (- 2)

sinh[§ 1-
2

exp| 5 explir | 5 )) Vo B —

|'E Q |'_32k &
| |:'—'[ku| W

o Y4 w4
42#::0“*’2"‘ 2 Zk:ﬂ (2k)

44

fo

j
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logn eoosnes1oazso00n

0.4309835568590000 +

logg eoo30es106280000

bd =

exp[

exp[z m la%“ o T

—

{7 )

| — [

1 | L
1+2|| cash[3 \f’l— 1 ] 173
\ : 1N

|
: 3 1
smh[E ‘j 1- = ]

0.4309835568590000 +

1-13"13-x_1"‘x‘k|:-é]k
k!

Input interpretation:

27 logg ceosnonionzs

0.430983556859 + exp

3 13 i | |
3.1 3.1 3.1
Vo4 - V4 - y 4
4[ID[ 2 ]+2Lf=112k[ 2 “2 [L:LDIHM[ 2 “2

27*log base 0.999309619628((((((0.430983556859 + exp((sqrt3)/2) 1/((((([cosh
(3/2%sqrt(1-1/4))D)N(1/(1+1/2)) ((((([sinh (3/2*sqrt(1-1/4)) D)) 1/(1-1/2))))))))+1

—

\."?] 1

1 | 1 f
1+2|| r:n::sh[E \J 13 ] 1'2|| sinh[E \I 1-1 ]
\ 2 4 \ 2 4
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cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

logpixiis the base-b logarithm

Result:
1729.00000...

1729

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729
(taxicab number)

With regard 27 (From Wikipedia):

“The fundamental group of the complex form, compact real form, or any algebraic
version of Eg is the cyclic group Z/3Z, and its outer automorphism group is the cyclic
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis
is given by the 27 lines on a cubic surface. The dual representation, which is
inequivalent, is also 27-dimensional. In particle physics, Egsplays a role in
some grand unified theories”.

Alternative representations:
')

27 logp ecoznes1oszsooon

()
0.4309835568590000 + +1=
1
3] t:u::sh[E ] 1_Jsinh[g 1-2 ]
4 2
¥3
=%
27 log| 0.4309835568590000 + — .

gl nl2 [1-1 %l'hi (1.1
IH'l COs 2 \UI —4 IH'l gin o 'ﬁﬂl —4

log(0.9993096196280000)
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27 logp eeesnesieszsooon

u'—z‘]

(2

0.4309835568590000 +

L 1
1"2|{::|::sh[3 1-1 ] 1= sinh[3 1-1 ]
\ 2 a ) N 2 4

1 + 2? ]'Dgﬂ.WQEDQEIIQEESDDDD G.43D983556859DDDD +

o)

2 L
#cns[—iz 1—1]2
2 a |y

icos|T+35 [1-1
2 2 4

27 logp eeesnesieszsooon

()
0.4309835568590000 +

L 1
1"2|{::|::sh[3 1-1 ] 1= sinh[3 1-1 ]
\ 2 a ) N 2 4

1 + 2? ]'Dgﬂ.WQEDQEIIQEESDDDD G.43D983556859DDDD +

=(; )

2 L
#cns[—iz l—l]ﬂ‘—ICDS[E—EI 1-
2 4 |y 2 2 4

47

|=
—




Series representations:
i

27 logy eeesnes1eazsooon

exp[%]
0.4309835568590000 +
L 1
1+2|{cush N A B
\ 2 4
3
("} |
(-1 |-0.5600164431410000+
e e
3 II'3 II"':|L
cosh2/3 1"'24 sinh? 1"'24
k

2? E'.f:l

log(0.9993096196280000)
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27 logp ecoznes1eszsnonn

0.4309835568590000 +

1 + 27 logg eco3es196280000

exp El Exp[z m las‘;#“ Vx

m

exp[

VED
2

)

1
1+Jcnsh[3 1-1 ] !
\ 2 4

0.4309835568590000 +

2

1K @3-k k(- 2)

L

4

k=0 k!

437 Tuzk

[ d
3|4

™ 4
|| [k

B i @
|
y (3Fy3

[2k)r

49
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sinh[3 1.
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27 logy eeesnes1eszsnonn

ex( )

| ——
1 L |
1+2|| r:u::nsh[3 \/l— < ] 1'2|| sinh[E \Il— 1 ]
\ 2 4 \ 2 4

0.4309835568590000 +

+1=

1+27 ].Dgn_gppgngﬁlpﬁzsnnun D.430983556859DDDD +

v:xp[;1 Exp[r T [“—L ;””J} Vx ¥y

F P & (_L
.—lflk.E xflkx l: E]Jc
k!

2*log base 0.999309619628((((((0.430983556859 + exp((sqrt3)/2) 1/((((((([cosh
(3/2%sqrt(1-1/4))D)N(1/(1+1/2)) ((((([sinh (3/2%sqrt(1-1/4)) )" 1/(1-1/2)))))))))))-3

Input interpretation:

2 logg coosnos1onzs

0.430983556859 + exp

\."?] 1
1 | 1
1+2|| r:n::sh[E \J 13 ] 1'2|| sinh[E \I 1-1 ]
\ 2 4 \ 2 4
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cosh(x) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function

logpixiis the base-b logarithm

Result:
125.000000. ..

125 result very near to the Higgs boson mass 125.18 GeV

Alternative representations:
i

2 logy eoosnes1oazsooon

0.4309835568590000 + -3=

L 1
1"z|{c|::sh[E ] 1=
\ : 1N

J3
2 log|0.4309835568590000 + — [ 2 ] ]

3
N log(0.9993096196280000)
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2 log eoosnesioazsoonn

u'—z‘]

(2

0.4309835568590000 +

L 1
1"2|{::|::sh[3 1-1 ] 1= sinh[3 1-1 ]
\ 2 a ) N 2 4

—3 + 2 IDgD.WQEDQEIQEEEDDDD D.43D983555859DDDD +

o)

2 L
#cns[—iz 1—1]2
2 a |y

icos|T+35 [1-1
2 2 4

2 log eoosnesioazsoonn

()
0.4309835568590000 +

L 1
1"2|{::|::sh[3 1-1 ] 1= sinh[3 1-1 ]
\ 2 a ) N 2 4

—3 + 2 IDgD.WQEDQEIQEEEDDDD D.43D983555859DDDD +

=(; )

2 L
#cns[—iz l—l]ﬂ‘—ICDS[E—EI 1-
2 4 |y 2 2 4

52

|=
—




Series representations:
i

2 logy eoosnes1oazsooon

exp[%]
0.4309835568590000 +
L 1
g r:u::sh[E ] 1=
2 4
EX
:rp[T
(-1 | -0.5600 164421410000 + 2
| ot | !
3 |I 2 |I 2
cosh 2/ 3 1414 sinh? 1”,?4
[+4]
2 E:J!::l i

log(0.9993096196280000)
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2 logy ooosnes1o6280000

0.4309835568590000 +

-3 + 2 logg ece30es1o6280000

EXp 51 exp[z m las;@“ Vx

m

exp[

VED
2

)

1
1+2‘cnsh[3 1-1 ] !
\ 2 4

0.4309835568590000 +

2

1K @3-k k(- 2)

L

4

k=0 k!

437 Tuzk

Randx <0

fol

[ d
3|4

™ 4
|| [k

B i @
|
y (3Fy3

[2k)r

54

/3

sinh[3 1.
2
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2 logy eoosnes1oa2s0000

P

xp( ")
0.4309835568590000 + — | i .

1 L |
1+2|| r:u::nsh[3 \/l— < ] 1'2|| sinh[E \Il— 1 ]
\ 2 4 \ 2 4

-3+2 ].Ugn_ggpgugﬁlpﬁzsunnn G.4309835563590000 +

-'—l'lk-'E—x'lkx'kll—l—]
1 [ arg(3-x) o e T T L3k
Exp[2 exp[”r[ L J}‘-.’x ¥y 5 ]

2*log base 0.999309619628((((((0.430983556859 + exp((sqrt3)/2) 1/((((((([cosh
(3/2*sqrt(1-1/4) 1)) (1/(1+1/2)) ((((([sinh (3/2*sqrt(1-1/4)]D)))) 1/(1-
12)))))))))+11

Input interpretation:

2 ].ﬂgn_pppgnpﬁlgﬁzs D.43G983556859 T

V3 1
EXp o I I +11

1 | L f
1+z|| cu::lsh[E \Il— 1 ] 1'2|| sinh[E \Il— 1 ]
\ 2 4 \ 2 4
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cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

logpixiis the base-b logarithm

Result:
139.000000...

139 result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:
(

2 logg eoo3nes1o6280000

+11 =

0.4309835568590000 +

il
=P
2 log| 0.4309835568590000 + — [ -,]
; h 3| 1 l_l inh 3] 1
?I'l [adal:t E‘I,II 1—4— 21|.| 2Im [E "I,II 1_:1 ]
11+
logi(0.9993096196280000)
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2 logg ooo30es1o62s0000

0.4309835568590000 +

11 + 2 logn cooznes1oa280000

|

Homle 1213

1-

2
# CDS[— e I
2

2 logg ooo30es1o62s0000

0.4309835568590000 +

11 + 2 logn cooznes1oa280000

0.4309835568590000 +
exp( 7
L
l] E/fCDS[E +3; [1- l]
4 |y 53 4

|

sinh[3 1-
2

1

4

|

Homle 1213

0.4309835568590000 +

=(; )

2
i/cas[—iz 1-
2

£ |=

L
E/—!CDSE—EI 1-1
\ 2 2 4

57

sinh[3 1-
2

1

4

|

+11 =

+11 =



Series representations:

2 logg eoo3nes1o6280000

{

exp[%]
0.4309835568590000 +
L 1
1+2|cash N M R
\ 2 4
i
{2
(-1 | -0.5600 16442 1410000+ !
fa fa
3 3
cosh /3 1"'24 sinh? 1"'24
k

2 Y

11-

log(0.9993096196280000)
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2 logy ooosnes1o6280000

0.4309835568590000 +

11 = 11 + 2 logy ecesnosioszsnonn | 0-4309835568590000 +

1K @-xf K (-2

exp El exp[z T lzﬂg%“ Vx

k=0 k!
[a. ow 22 FY"
/3 o |3
AL R o (393
zk=n 42k| ™5 ZA-::D [2k)

tor (2 R and )
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2 logy eoosnes1o6280000

(7 )
0.4309835568590000 + "

1+J§ r:u::sh[3 [ ] 1'.]'_:
\ . 1N

i

11=11+2 ].ﬂgn_gppgng&lgﬁzsnunn D.430983556859GGGG +

(-1 3-xf -1
1 arg(3-x) o 2k
“XP| ; EXP[”[ 2n J} k=00 k!
— i 13 —
3 |3 g (4 | &
Y o4 o Y o4 o0 Vo4
4| — +Elk 1 T2k —; ‘S_Ac_nfl"“ 2

for (2 R and U

Now, we have that:

Let us comsider a four—dimensional effective action described via a superpotential W and a
Kahler potential K of the type

W =Wy + a E—E’T? K = -3W(T+T), (3.1)
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In adapting eqgs. (3.2) and (3.3) to the four-dimensional KKLT system [18], the complex field
T is to be expanded according to

LT3 (]
. AL (3.4)

V3
in terms of the canonically normalized scalar ®; and the axion #. As we have anticipated, the
last term in eq. (3.3) corresponds precisely to the “critical” value 4 = 1, in the notation of

Section 2. so that the relevant portion of the low—energy effective field theory reads
[d%\/_ [R— —(09)2-Z e -7 (66)2 — (@T,e}} ’ (3.5)

In the convenient gauge (2.3) and with the redefinitions

2 2 3
P, =—zx, =—y, = M\/5t, 3.6
t V/EJ-. \/gy T 9 { )

where M is a dimensionful quantity related to the energy scale of the potential V', and neglecting

while the scalar potential takes the form

p

» 2by
VvV = e 2 —|— b —5-beT [Re aWp) mbi + (Im aWy) am%

c
3
|

+ T' (3+bea) .bfﬂ . (3.8)

0.72 / sqrt(1-0.72"2)

Input:
0.72

v 1-0.722
Result:

1.03750...
1.03750....=c or c=1

From

1 (T—Tﬂ)g
o= a{.—}—E log |7 — 10| + %

For ay=2,t=5, 19=3, we obtain:
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2+1/2 In(5-3) + ((5-3)°2)/4

Input:
2 —l logi5 - 3) —l (> 3}2
0g(5 - =
+ 7 g +

Exact result:
logi2)
4

2

Decimal approximation:

logixy is the natural logarithm

3.346573590279972654708616060729088284037750067180127627060...

3.34657359.....=

Property:

log(2)
Is a transcendental number

N
Alternate form:

1
— (6 +logi2n
g renas

Alternative representations:

log.i2)

2+llg[5 3}+l[5 3]-2 2+
— 1o — REE — -
2 '4

+
TN

1 1 4
2+ = logl5—M+ —(G-3° =2+ coth @)+ —
+2 g +4 + +4

1 1 . 1 4
2+ 5 log(5 - 3) + - G5-3 =2+ g logia) log,(2) + A

Series representations:
2 - logi5 - 3) : (5 - 3)°
— 1o E iy o —
+ 5 g +

[l}[E x}x

arg(2 - le lng[x} =
2 Z‘

k=1

B3| =

+!}T\‘
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1 1 1 argi2 - zn) 1
2+ log5-3)+ 2 65-37 =3+ {quag[—J+

2 =ty
log(zgy 1 {arg[ﬁ—zu}Jl [ 1 i 1) (2 - z)" za"‘
5 0F(Zn) — —
2 +2 Zizn) o K

2 11 (5 -3 1[5 3)°
= log(5 - - (5- =
+2 g +4

m— arg[ i] —argizg}
B

ln[z} 1*‘”[1}[2 20)* 75~
3+im E‘.’ 2 ——2‘ e
2m 2
k=1
Integral representations:
2+l logs-mys L3 =3 1[21._“
phi® D e ghie o — — —
+2 g +4 +2 g r
1 1 ooty [(=5)° T(1 45
2+—1ag[5-3++—[5-3}2=3-‘—j‘ g L) R
2 4 M owfej goty rl-s)

Note that:
172(((2+1/2 In(5-3) + ((5-3)"2)/4)))
Input:
é (2 + % log(5 - 3) + }L (5 - 3}2]
logix) is the natural logarithm
Exact result:

1 logi2
1 (3+ ogl }]
2 2

Decimal approximation:
1.673286795139986327354308030364544142018875033590063813530...

1.6732867951...
Property:

1 logi2
1(s, o
2

Jis a transcendental number
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Alternate forms:
1
p (6 + log(2))

3 logi2)
+
4

B |

Alternative representations:
1 [ log,(2) 4]
2+

+ -

2 4

1[2 l1 5 -3 1[5 BFJ
sl seis - i s Rl
g [Pty e el

B |

4
(2 + Cﬂth_l[B} + —J
4

B =

[2 : log(5-3) : ] 3}2} =
— D - — = —
+ 7 g +

[

[2 log5 - )+ ~ (5 - 3}] 1(2  snlog 4]
- lo - - — logia) lo -
i g +4 2 ‘I'2 gla) log, +4

B |

Series representations:

- (2 - log(5 - 3) a (5 3}2J
g |°F g 8 T

3 1 arg2-x)| log) 1 & DF@-xfx*
R ) orx <
4 4 k

gl ot ¥,

2 2 2 i
}[2+}133[5—3}+£[5—3}2}=§+EFrg[z ZD} lo [i +
Fioa 4 2" 4 Zq

logizo) 1 jarg(2-zo) ] iy [E—Z’n} o

4 T4l 2 JIDE[ZD}_ZZ K

2 > logi5 - 3) x (5 3}2J =
—_ G e —_ — —_—
+ 5 g +

pr—

1
2

1
3 1 n—arg[;]—arg[z.:,} lng[z.;.}
—+ — I -
2

i[ 1) (2 -g) z.:,

1
2 2m 4k=1

Integral representations:

1 1 1 a3 1 21

= [2+— log(s = By = [5-31J= Zy —J it
2 4 2 44t

2

i “i oty [{—5)° (1 + 5)
j — ds5 tol

1 1 N 3
[2+— log(5 — 3 + —[5-3}]= A
2 4 2 =i Y rl-s)

[N ]
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From

2 2
b =-—=r, =2
L \/g V/gy

&p t{:"
thiﬁ—fﬁ

Forx =1, y=2and t= 3, we obtain:

(((exp(2/(sqrt3))))) + (((*4/(sqrt3)*1/(sqrt3)))

Input:
[ 2 ] 4 1
AP — |FiX — K —
V3 V3 V3

Exact result:
2|.".\.-"_3 4
iy oo

3

£

Decimal approximation:

3.17307306163535370981101512832256332608315999357742636186... +
1.33333333333333333333333333333333333333333333333333333333. .. ¢

Property:

4 2.':\.-"_3 ;

E +e! 15 a transcendental number
Polar coordinates:

r=3.44183 iradius), &= 22.7923"

3

344183 =T

Alternate form:
1 2I."I1-.-"_3
5 [3 e +4 r]
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Series representations:

1
4i+exp ﬁ M’EE[EE’:DE"“[;HZ
V2 ¥ 2 21
[2] i4 s [
CXPl — |+ — =
V3’ V33 e R
v 2 k:nz 2
k
Ly 1
2 2 l:_z.l:_zllk
4i+exp ﬂ—lfﬂ-l] [Efﬂj 7
2 i4 T
BXp| — |+ — = T
V3! V33 725 B
>_4k=EI k
[ 2 ] i4
EXD| — |+ — =
v3/ 343

44n
IHgRes 278 n:-l-s'|r-;s;
i) = ".|+-" 2 ¥

[24:::! FIL"Ess=-15+_,: 27 r[—é - .S} F[s}]z

16 i v © +exp

I =| 1 1
[E?;D RESS= s 2-s r[-E 2 sjr[s}]z

'] i
2

From
; b z ir — 2b: —_— 2b
V = = gt {,.—1;1-_5 -t (He aWh) cos ,'” + (Im aWy) sin _y
8 - 3 3
a‘|2 de= —b E%JL
+ o (3+beT) e . (3.8)
we obtain:

1/8 exp(-2) + x/2*exp(-4/3-x*e"(2/3)) [((((3.34657359 cos(4/3)*x +
3.34657359*1*sin(4/3) +(((3.34657359)"2)/3)*(3+exp(2/3)*x)*exp(-e"(2/3)*x)))))]

Input interpretation:

: s W ( s 2"3] 3.34657359 (4}
— BXPi— — BXp|l—— — X i S cos|— | X
g SXPUe)t 5 EXP|Tg TXe 3)%"

. (4, 3.34657350° 2 i
3.34657359 5111(5 ]x + 3 [3 + EXP[EJIJ Exp[—{“ ! x}
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Result:
1 1
Ry s

213 ) i3 j
= e "'4*3x[3.?3318f"’2' "{f-‘Ex+3}+m.?8?24+3.252551}x
[

Plots:
¥
"-.\ 15§
N\ 10
N\ -

=15 =10 -5 | 05 1.0 (x from=1.9t01.2)
-5|
-10 | — 1eal part

— imaginaly part

| Bx108 |
| [
|
| 6 %108 |
| 5
| 4x108 |

| 2 x 108

bt

(x from -9.6to 8.9)

. teal part
_5 ' © — lmaginary part

[+

Alternate forms:
0.0169160 + ¢ 2¢ " ¥ x

[1.4?509 +x{[D.1D3?5? +0.428696 ) ¢° ¥ +(0.958341 +8.32667x10""7 1}]]

'3 213
0.252616 ¢ 2 % [[0.410?31 +1.69703 5 e “x°+

2/ 3
(5.8432 + 04 x +(0.0669669 + 1.85871x 1072 i) ¥ + 3.?935?;:2}

e X3 2 [1.85559 237 x | 0.39362 +1.62633 1'}] +

B 1
5.59978 ¢ 2¢7 X435y =
8 2
Expanded form:
3 13 13 1
(0.103757 + 0.428696 e * x* +0.958341 2" * 3% 4+ 1.47609 &2 * x4 =
Fa
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Alternate form assuming x is real:
23y 23y
0.958341 ¢ X +0.103757 ¢ P
Al 2/3
:[1.52533 S R 2 +n:|]+ 1.47600 2 Ty —

Numerical roots:
x=-0.0110649 — 0.0000338878 ...

x = 0.7903 +0.767721i... 0.7903 + 0.7677211

x =2.86253 - 1.385; ..

Series expansion at x = 0:
0.0169169 + 1.47609 x — (4.68795 — 0.428696 i) x° +
(7.26428 - 0.834986 i) x° — (7.07444 - 0.813165 H x* + 0(x°)

(Taylor series)

Derivative:
d 1 1 a3 . 15 D
— [— o 3 [3.?3318 e [ez-'3 X+ 3} +(0.78724 + 3.25266 z}x]] -
dx\ge2 2
213 213
il [x2 [[-3.?33 18 +1.11022x 107® i) - (0.202091 + 0.834986 i) ¢ "] +

2/3 ~
x(-3.83336 + (0.207514 + 0.8573929) ¢ | +(1.47609 +5.55112x 1077 4))

Indefinite integral:

‘(exp(-2) 1 4 203 4 . (4
j[ 5 Ty x Exp[—g —xe” } [3.3455?359 cas[g]x+ 3.34657359; Slll[g}l‘+

1 2 .
= 3.34657359° [3 + Exp[g]x] exp(-e*’ x}]]dx =

(0.103757 +0.428696 e 7> * (~0.513417 x° - 0.527194 x - 0.270671) +
e 3B (_0,246014 x° - 0.505232 x - 0.129697) + 0.0169169 x + constant

Definite integral:
"M 1 1 _4,-3_I.E."31- _I,E_.-gx 2/3
j 5 [ Fapa x[[D.TE?E4+3.252l5l51}x+3.'?3318r (3+¢° x”]

g2~ 2
3203
dx = -1.66733. ..
-1.66733...
From

1/(8 €12) + 1/2 eMN-eN2/3) x - 4/3) x (3.73318 e (-eN(2/3) x) (eN(2/3) x + 3) +
(0.78724 + 3.25266 i) x)

for x =0.7903 + 0.7677211, we obtain:
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1/(8 e"2) + 1/2 eM(-e(2/3) (0.7903 + 0.767721i) - 4/3) (0.7903 + 0.767721i)
(3.73318 e(-e"(2/3) (0.7903 + 0.7677211)) (e/(2/3) (0.7903 + 0.767721i) + 3) +
(0.78724 + 3.25266 i) (0.7903 + 0.767721i))

Input interpretation:
1

1 _23, il
ﬁ + 5 F—! .EI.'?QII3+-CI.'?6'F'?211]—4,3 [DTQDB 3 D?E??Elz}
[
2/3 ' ;
ek D 1 P e i ) [ez- F10.7903 +0.767721 i) + 3)+

(0.78724 + 3.25266 1)« (0.7903 + 0.767721 :}]

iizthe imaginary unit

Result:
~-1.27885... x 1078 +
1.22702... % 1077

[(using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r=1.23367x10"7 (radius , #=95.9501" jangle

1.23367*107

Alternative representation:

1 1 _3/3, i
s gy o gl ORI TEIR L 0. 7003 4. 0.76 77219

B2 2
2/3, S oy
[3.?33 T T . TR L) [fz- ?(0.7903 + 0.767721 i) + 3)+

(0.78724 + 3.25266 1) (0.7903 + 0.767721 !}] =

2

1 1 ETY iy &
S TP 00PN 5 ) (0.7909 4 0.767721
8 exp(z) 2

2 . 2
[3.?33 18 exp P BI040 76772Ld), o [exp3 (z)(0.7903 + 0.767721 ) + 3] +

(0.78724 + 3.25266 1) (0.7903 + 0.767721 1}] !
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Series representations:

1 1 2/3 TR
g T R D PR LA 0 700 PO T I

B2 2
213 £ J
[3.?33 1 P [02"3 (0.7903 +0.767721 i) + 3] +

(0.78724 + 3.25266 1 (0.7903 + 0.767721 1}} =

w0 q 2200790340 7677210 (R, 1/kty2/3 o 1 p3
4.61686 ZE +

(.058552 LZ v
= =0
aa 1 13 o 1 43 o 1 43
4.484961LZ E]Z +1.21623 LLE] +2.3529?1[§ E] +

-0 -0 -0
]z,.'zﬂu.mz +0.7677214) (T2, 1/k1/3

o 1 43 o
1.14773 i LZ E] +0.256475 LZ x
-0 =

]ZI.'EHD.T‘QUE +0.7677214) (T8, 1/k!1j23

+

1

1.55798 i LZ =

=0

+

+

2.30085 i

3+<|:| 790340.7677216) (L5, 1/k!)2 3
2 Lz ]z .
k!
=

/3
e ]z.:n.?mzm.?&??zlnqu_n 1k

0.130405 LZ k—
=i

1 /3H0. 7903 40. 767721 4) (T2 1/k1j2/3
k
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1 1 i3 T
ik o7 (0.TN30.TETT2LI-413 0 9903 4 0767721 §)
[
213 v J
[3.?33 W P e [ezfg (0.7903 +0.767721 ) + 3) +
(0.78724 +3.25266 i) (0.7903 + 0.767721 ,}] s

(-1 + k)2 ]—2—2 0. 790340, 767721 i) (152, (~1+k ) fle!j2 2

0.9058552 LZ =
= 1
@ (-1+k2 |
[4.51585 [; [k_i}]z .

=0

i o ) 213 2 5 413
(-1 +ky 1 +k)
LAY | t1-21623 LZ — -
We=0 o7
(S A = 2 \4/3
1 +k) 2 (-1 +ky
236297 ZT +1.14773. ZT .
we=0 7 |

(20 (L1 4 ky? Y/3HO-T90340.7677210) (£ -1k [l

0.256475 Z il )
k!

W= |
yss7gne| SUELTRE 2/3+0.790340.7677211) (g -1k 2kt
SSERND .

We=0

(-1+ky

[l
2
2.30085 LZ x
=
. o [—1+k}2 "'3“‘0'?9:'3m-?ﬁ??z1"?{Ef=.;.'l—1+k]2,"k!)2-"3
P
=
@ [_1+k}z]z»:n.?mzm.?&??zlr:qudj.l_l*ﬁ,-k!)z,:z

0.130405 LZ =

=0

; f '3
]Z,n'EﬂCI.?‘QDE +0.767721 i) (L o (- 1+ 2 fkt)
+

+
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1 1
— +—€

Be2 2
[3.?3318 E-.-E-"E {0.7903 40,

—e213 g0 o032 40, TETT2L

(0.78724 + 3.25266

]—2—2 0.
2k ¥°

+
i

% 1+2k
0.958552 [}‘
= 2 k!

® 1
[4.51585 Ll [;

43 0.7903 + 0.767721 i)

TETIL (219 (0.7903 +0.7677214) + 3) +
1(0.7903 + D.?ﬁ??:?lz}] =

7903 40.767721i) (£ (142 k{2 k123

L=

13 413
® 1.2k ¥ @ 1,2k
448496 (5 +1.21623 | - +
= (2 k) o (2 ky

[ = 142k

4/3
e 1+2k :
2.36297:| 3 — +1.14773 2 | ) "
(2 k)! (2 k)!
M= =0
(@ 140k 2/3H0. 700340, 767721 4) (£ (142 k) {2 k)23
—3 + LY
0.256475 | >’ o +
=0 Sy
(© 149k 2/340.790340. 767721 i) (£ (142 k)2 k)23
1.557984| )" e +
ko (£ k)
o R /34H0.700340.7677214) (Ef (142 k) {2 k1) 2
230085+ | 3’ +
(2 k)
=
]z_.'s HD.7903+0. 767721 i) (£ 5 (142 k{2 k)22
+

B ypak
3
! [} 2k

=0

© 149k
|::|.13D405[} b

7 (2 k!

From which:

T

(0. 7903 40, FATT214) [T

(Ef g (1+2k)f{z k)23

4In[1/(8 e 2)+1/2 eN(-eM(2/3) (0.7903+0.767721i) - 4/3) (0.7903+0.767721i)
(3.73318 e”(-e7(2/3) (0.7903+0.767721i)) (e*(2/3)

(0.7903+0.7677211)+3)+(

Input interpretation:
4lo g[ : .

— 4+ -
8 ¢°

2/3
[3.?3318 Moo il 1L

—¢23 0. 7e03 40, TETT2 1 i)-4/3

0.78724+3.25266 1) (0.7903+0.767721i))]

(0.7903 +0.767721 1

OTETTELD (23 ,(0.7903 + 0.767721 i) + 3 +

(0.78724 + 3.25266 1 - (0.7903 + 0.767721 1}]]

logixy is the natural logarithm

iizthe imaginary unit
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Result:

- 63.632404862739095019251109280002884163821215089721890911... +
6.6985797611645221453360788142515992357726168635630993060...

[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r = 63.984 (radius), 8= 173.991° (angle

63.984 =~ 64

Alternative representations:

1 1 _ .2 P,
-«Jrlug[F T EEREAIRTEALEAR . 2009 4 0767721
[

2,3 . :
[3.?33 YT B0, 7R L) [.ez- (0.7903 + 0.767721 i) + 3)+

(0.78724 + 3.25266 1 (0.7903 + 0.767721 1‘}]] =

1
[—4 log(a) lugﬂ[i (0.7903 +0.767721 1) [[CI.TQDB +0.7677211(0.78724 + 3.25266 1) +

| 203
3.73318 [3 +(0.7903 + 0.767721 z}fz-'g}f*f'-mmmm‘“ ]
f—4_.'3—-:D.'F9:13+D.?6'F'F21:':I:-2-"3 N 1 ]:
; 8 ¢2
g 243 :
g T HIE B TMA FETIILA) y ponyg o 76T 7T
8¢
2/3 ; ;
[3.?33 LT AT A TR L ) [3 + 2% (0.7903 + 0.767721 1}} +

4 logia) lngﬂ[

(0.7903 + 0.767721 7 (0.78724 + 3.25266 :}]]]

213 . |
4lng[ — 4 - g OTOARTTRINA 0.7903 +0.767721 )

1
8 ¢ E 213
[3.?33 H T A 0. 76T L) [ﬁ-"g (0.7903 +0.767721 i) + 3) +

(0.78724 + 3.252661)(0.7903 + 0.767721 1‘}]] =

1
[4 lng,.[i (0.7903 +0.767721 1) [[D.?QDB +0.767721)(0.78724 + 3.25266 1) +

; . 23
3.73318 [3 +(0.7903 +|:|.?5??21z}fz-'E}f*”-mm?“m”' ]

8 ¢

| 2:3 .
,f_4'I3_P 10,7203 40.?6??21” [D.?E’UB + D.?E??zl 1}

f-4.-'3—-;|:u.?903+n.?6??21:‘:.-2-"3+ 1 ]

41 [ P
N S
Selg2 3
2/3 ; /

[3.?3318¢=" BT 2R TEL ) [3 + ¢ (0.7903 +D.?5??211}}+

(0.7903 + 0.767721 1)(0.78724 + 3.25266 z}]]]
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1 1 /3 i
4lug[—2 + 51«'*’2' ETREAIRTALEY o 2003 4 0.767721 )

213 g J
[3.?33 YT B0, IR L) [ez-'g (0.7903 +0.767721 ) + 3) +
(0.78724 + 3.25266 ) (0.7903 + 0.767721 1'}]] =

1
[—4 Lil[l 5 (0.7903 +D.?6??211}{[D.?903 +0.7677211)(0.78724 + 3.25266 1) +

' o213
3.73318 [3 +(0.7903 +D.?ﬁ??zlz}ez-'g}ﬁﬂ-m”-m?z1”" ' ]

{“-4_.'3--:1:1.?*;»:13+|:|.?|5.?'?21:'3u-2-"3 B 1 ]:
; a 8 ¢°
(247 ;
—4 Lil[l Sl o WA L TR L TR LA), oy oy N PE P T2T
B

23 . )
{3.?3318 M giel Sl [3 + 2% (0.7903 +0.767721 1}} i

(0.7903 + 0.767721)(0.78724 + 3.25266 z}]]]

Series representations:
1

4 lng[a—tz e £ OTRINTETTILI ¢y 7903 , 0. 767721 i)
(3.73318 ¢ ©INI0IEITILN (3 (,7903 +0.767721 )+ 3) +
(0.78724 + 3.25266 1) (0.7903 + 0.767721 1'}]] s
4lag[-1 + é + % ¢~H3-e%1% 0.790340.7677210) () 7903 . 0767721 )
(3.73318 ¢ ©.790310T6TIZLI (3, 213 0. 7903 +0.767721 i) +

(0.7903 + 0.767721 1) (0.78724 + 3.25266 :}]] -

2/3 ; )
{3.?33 B e p s e [3 +e22(0.7903 +0.767721 1}} +

&
(0.7903 + 0.767721 1 (0.78724 + 3.25266 :}]]
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1 1 ] ; |
4log[—2 e £ BTSN . 2909 +0,767721 9

Be

2(3 . |
[3.?33 [fE T 77 L) [;«2-'3 (0.7903 + 0.767721 i) + 3} +

(0.78724 + 3.25266 1) (0.7903 + 0.767721 1}]] =

1 1 1 ia_2/3 y
] .?T..'H lz_ arg[_z + 5 f—4.l3—l" A0, TR03 40, TATT214) {D.?QDB + Cl.?ﬁ??El !}
m Be

'3 s y
{3.?33 18 ¢ (0.790340.7677211) {3 +23(0.7903 + 0.767721 1}} +

(0.7903 + 0.767721 1) (0.78724 + 3.25266 :}] —x]J +

4 log(x) -4 i L (-1 [i +} —H3-¢%13 0.790340.767721i)
k=1 k 81‘.’2 2

{3 :
(0.7903 + 0.767721 z}[S.?BBlB e (0.790340.767721)
[3 +e2% (0.7903 +0.767721 1}} +(0.7903 + 0.767721 i)

(0.78724 +3.252|5:’m]—:»¢.~]k x* forx <0

1 1 ] ; |
410g[—2 + Ef"’z' BRI 2003 076772

213 . §
[3.?33 i B0, TR L) [ez-'g (0.7903 +0.767721 i) + 3) +

(0.78724 + 3.252661)(0.7903 + 0.767721 1‘}]] =

8x A {i (}T ~ arg(i [8_12 g % f—4,-'3—r'2-"3 10,7903 40, 767721 4)
(0.7903 + 0.767721 i) [3.?33 18 ¢~ (.790340.767721i)

(3+¢*7 (0.7903 +0.767721 1)) + (0.7903 + 0.767721 1)
(0.78724 + 3.25266 1}]]] — arg(zo }]J +4 logizo) -

ki | 1 1 -k :
42 f [_l}k [_ g f—4.l3—l'"" 10,7903 40, 7677214) [D-?gug + D.?ﬁ??gl i
k=1 k Be? 2

{3 5
[3.?3318 £~¢' 10.700340.7677214) {3 +¢2% (0.7903 + 0.767721 i) +

(0.7903 +0.767721 #) (0.78724 + 3.25266 n] —z.;.r( 5"

Integral representations:
1 1 _y oo
4log[p + 5‘,—pz.3¢n.7903+0.?67?21n-4,3 (0.7903 + 0.767721 i)
[
(373318 ¢~ 7030767721 (213 (07903 4.0.767721 i) + 3) +

(0.78724 + 3.25266 1 (0.7903 + 0.767721 1‘]-]] =4

' 2/3 . 213 : |
JI—FZJ,;—! g ‘0-?9':'3‘“3-?‘5?721”<0.7903+0.?6??21:‘1[3.?3318 e "3'-79'3'3“0-?67?21”13+s2-'3<0.79:|3+0.?6??214‘:]440.7903+0.?6??214‘1:0.?8?24+3.25266n]
B
1
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1 1 _2/3, T
410g[8— + Ef-" W BRI RTINS nomong o 0 FETTIL

2/3 Y \
[3.?3318 g I R, TR L) [fz- ?(0.7903 +0.767721 1) + 3) +

2
(0.78724 + 3.25266 1) (0.7903 + 0.767721 r}]] =7 a

.

*Aoa 1 1 1 P e ;
I o [-1 s e ML o g o (767791 8
Ay ril-s) Efz 2

2/3 ; ; :
[3.?3313 Sof MBI AT 072 LA [3 + 2% (0.7903 + 0.767721 i)+

-5
(0.7903 +0.767721 i) (0.78724 + 3.25266 n]]

[-sP T(l+s)ds f

From:

(Modular equations and approximations to @ — Srinivasa Ramanujan - Quarterly
Journal of Mathematics, XLV, 1914, 350 — 372)

Now, from the following Ramanujan equation
5+vB) | (5-vE\"
64(g28 1+ g524) = ™V _ 24 4 4372eVB | ... — 64 ( il ) I (C’_ )

we have that:
e N(Pi*sqrt58)-24+4372e"(-Pi*sqrt58)

Input:
SRR TR Pk

Exact result:
LI AT A T A

Decimal approximation:
2.4501257727900000000000000R40828126003120006487668508... = 101

24591257727.999 =24591257728

Property: -

/58 ; TR
—24+4372 V7% T 4 6¥ 7" T 5 a transcendental number
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Alternate form:

/58 V58 s 2458 ;
e T(4372-24¢ "te &

Series representations:

SV 2443727V _

— k{12 — & {12 — k12

- 57 T 57 ""{ ] nV5E7 7Y 57 { ] 2r V57 ¥ 57 { ]
Life=i) Life=i) Lif=i)

F k114372 - 24 ¢ k'te k

. )
&V 24443727V < expl-nyf57 ) T2
Sk

N
Ay 57 v L 97 L 2K k
4372 -24 ¢ “k0 K +exp|27y 57 )’

k=0

[_5_1? k[_El}k

k!

- - — o (-1F(-2) (58 —z0)* z5F
o LI P L Pl =exp[-m.f Zo Y. 2k
k!
k=0
k(1 ok
o (1Y [_2}k[58 Z) 25 ]+

4372 - 24 Exp[;r Vzo ¥, o

k=0
— @ -1f(-7) G8-m) z*
exp

Efr"q'IZD Z Y

k=0

$ o B =] -
or{not (o FKoalnd —

That is equal to:

GA[((5+sqrt29)/2) M 2+((5-sqrt29)/2)712]

Inplllt. 12 1 12
54[{5 [5+\@” +(5 [5- E]] ]
Result:

24591257728

Decimal approximation:
2.4591257728000000000000000000000000000000000000000000.... x 10

24591257728
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and from which, we obtain:
(((eN(Pi*sqrt58)-24+4372e"(-Pi*sqrt58))))* 1/[((5+sqrt29)/2)" 1 2+((5-sqrt29)/2)* 2]

Input:

=g e 1
(7Y% —24.443727V |

(2(5+V29))" +(2(5-v29))"

Exact result:
—24+4372 V8T 4 V0 T
(s-vzo |'? (5420 )2

4+
4096 L=l

Decimal approximation:
63.99999999999999999999999958574709821201082469541529302902...

63.99999...~ 64

Property:
—24+ 43727V T 4 V0
(s-vzo J'? (5420 )2

+
4096 4096

|

=]

T

15 a transcendental number

Alternate forms:
LA AT L AT gt AN
384238402

—

12 2186 ¢-V38 7 RETE
102119201 192119201 = 384238 402

e VI8 4990 o4 V58n  2V58 :r]

384238402
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Series representations:
" V3 _ 24443727V

(2(5+v29)) 2 + (2 (5-v29 )

0 & [112
—n V57 T 57 { ]

[2048 p 4372 -24 ¢ k=0 Lo

o 1
[525+1501;'282L'23 [2]

ARE>aH

4
[39D625+93?5DD~J— Li 23* 5 ] +83750428 [ﬁ: 28+ [é]
=0

=0

500352 [E]T*r E=(:))

=0

n 57§ 57""‘11"2] 2n 57 §® 5?“‘{1;;2]]] /
+& é {
/

+

on e ko1
JT V38 _ 24 4+ 4372 -7 v 38 @ {— 1 [— }
i — —|2048 Exp[—frﬁ.."E? % '”'T“
k=0 g

(2(5+V29))" +(2(5-V29))

e =) (-1) { 2 k[__l}
4372-24¢" T 0 T R sexp 274/ 57 Z k—“ ;’f
k=0 g

k=0 k=01 )

[[525+150\f'_ [Zw]:ﬁ“[i%]][awﬁzh

14k 1 1 vk 1 4
(& Cal Tk o[ bz) 2k
937500/ 28 [E:"‘— +83750+/ 28 [éT "

f
F[z [—z—uk!{—ﬂk] + F[z [—z—g}k!{—é}k]”

k=0 k=0
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V38 94,4372 V5

(36+V29)*+(65-v29)*

1y 412
[5 exp{”l&s@J ZH]: 1;’(;29_1,:?1_;.;#_ 1 ]
IIII 3

|24
f 4096

+

5 emmlr |22 5 5

40096

= 1:|k -:29-_1-;# x—k‘_l '| ]12

+

w (-1FG8-x)fx* (-3
4372 Exp[—nexp[mPrg[SE_x}”ﬂZ[ ) { Xy x { E}k ]];

2 . T

"‘13#‘-29-3‘!“1“"{-%]’: ]12
k!

s-emsfr 2222 5 55

4006

+

= e % _1y 412
e 3, 2

40096 +

k kok(f 1
exp[;rexP[!}T{arg[SS—x}”‘j;i (-1)° (58 _:: ¥ [_2}k ];

2
g k=0

AIg(29-x . ;_1;’(;29_1]#:1-.&:‘_;] 12
[S—vaxp[url_%?“vf;zk:n 2.&;]

k!

+

4096

1y 412
[5 +EXP{”[%J Zk_.;.‘ lmqug_xfx-ke_ ] ]

4006

1-|||- (X R -'||-I'-.| ¥ 0
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Thence, we have the following mathematical connection between the two previous
formulas:

1 1

203 o
/410g[—2 + Ec_' 107903 40.7677210-413 10,7903 + 0.767721 i) \
Be

23 o—
[3.?3318 T i) [f“ (0.7903 + 0.767721 i) + 3 +

(0.78724 + 3.25266 1) - (0.7903 + 0.767721 1}]] — 63.984 ~ 64

/ 20y VAN g AlE \
(s-vze '*  ([s+ze 2
1 d + 3

|\ 4006 006 /i

=63.99999... = 64
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Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn_RpOSvJIOxWsVLBcJ6KVgd Af hrmDYBNyUSm
pSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575

and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.

In the past methods developed to understand partitions have later been applied to

physics problems such as the theory of the strong nuclear force or the entropy of
black holes.

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field y. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.
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Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV and practically equal to
the rest mass of Pion meson 139.57 MeV

Note that:
g2 =1\/(1+ \/E)
Hence
6493 — V2 _ 244276 VR _ ...
64g52t = 4006 ™VE 4 ...,
so that

64(g33 + gt) = ™V — 2 + 4372 "VE - o = BA{(1 + V)2 + (1 —v2) "2}

Hence .
e™2% = 2508951.9982. . . .
Thence:
6495 = 4096e V2 4 ...
And
64(g22 1+ go2t) = €™V _ 924 1 4372V ... = 64{(1 + V2)2 4+ (1 — v2)2}

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 —372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
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golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.

In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence,
called the Fibonacci sequence, such that each number is the sum of the two preceding
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends
to the golden ratio as n increases.

Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci

and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1, 1, 23,58 13,21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...

The Lucas numbers or Lucas series are an integer sequence named after the
mathematician Francois Edouard Anatole Lucas (1842-91), who studied both that
sequence and the closely related Fibonacci numbers. Lucas numbers and Fibonacci
numbers form complementary instances of Lucas sequences.

The Lucas sequence has the same recursive relationship as the Fibonacci sequence,
where each term is the sum of the two previous terms, but with different starting
values. This produces a sequence where the ratios of successive terms approach
the golden ratio, and in fact the terms themselves are roundings of integer powers of
the golden ratio.”" The sequence also has a variety of relationships with the
Fibonacci numbers, like the fact that adding any two Fibonacci numbers two terms
apart in the Fibonacci sequence results in the Lucas number in between.

The sequence of Lucas numbers is:

2, 1,3, 4,7 11,18 29, 47, 76, 123, 199, 322, 521, 843, 1364, 2207, 3571, 5778,
9349, 15127, 24476, 39603, 64079, 103682, 167761, 271443, 439204, 710647,
1149851, 1860498, 3010349, 4870847, 7881196, 12752043, 20633239, 33385282,
54018521, 87403803.... ...

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff
array, the Fibonacci sequence itself is the first row and the Lucas sequence is the
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second row. Also like all Fibonacci-like integer sequences, the ratio between two
consecutive Lucas numbers converges to the golden ratio.

A Lucas prime is a Lucas number that is prime. The first few Lucas primes are:

2, 3,7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451,
6643838879, ... (sequence A005479 in the OEIS).

In geometry, a golden spiralis a logarithmic spiral whose growth factor is ¢,
the golden ratio."" That is, a golden spiral gets wider (or further from its origin) by a
factor of ¢ for every quarter turn it makes. Approximate logarithmic spirals can

3]

occur in nature, for example the arms of spiral galaxies™™ - golden spirals are one

special case of these logarithmic spirals

We observe that 1728 and 1729 are results very near to the mass of candidate glueball
fo(1710) scalar meson. Furthermore, 1728 occurs in the algebraic formula for the j-
invariant of an elliptic curve. As a consequence, it is sometimes called a Zagier as a
pun on the Gross—Zagier theorem. The number 1728 is one less than the Hardy—
Ramanujan number 1729 (taxicab number).

Furthermore, we obtain as results of our computations, always values very near to the
Higgs boson mass 125.18 GeV and practically equals to the rest mass of Pion meson
139.57 MeV. In conclusion we obtain also many results that are very good
approximations to the value of the golden ratio 1.618033988749... and to {(2) =

2
’% = 1.644934 ...

We note how the following three values: 137.508 (golden angle), 139.57 (mass of
the Pion - meson Pi) and 125.18 (mass of the Higgs boson), are connected to each
other. In fact, just add 2 to 137.508 to obtain a result very close to the mass of
the Pion and subtract 12 to 137.508 to obtain a result that is also very close to
the mass of the Higgs boson. We can therefore hypothesize that it is the golden
angle (and the related golden ratio inherent in it) to be a fundamental ingredient
both in the structures of the microcosm and in those of the macrocosm.
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Fig. 1

https://www.pinterest.it/pin/570338740293422619/

64+448 (64xT) =

8; 8+(8x7)=64; 64+ (64x7)=512

512 + 64 = 576; V576 =24

Conclusion

From what we have described above, it 1s possible and plausible that the vacuum
geometry is strongly connected to the value of the golden ratio and that Ramanujan's
mathematics, especially that described in paragraph 5 of the wonderful paper
"Modular equations and approximations to w " (precisely the equation where there is
64, a fundamental number in the vacuum geometry), is strictly connected to the
quantum gravity, precisely to the mathematical development of this theory.
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